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Location data 
Introduction
A study was undertaken in order to document and quantify recent environmental change in Mobile Bay, Alabama. The study was part of the Northern Gulf of Mexico (NGOM) Ecosystem Change and Hazard Susceptibility project, a regional project funded by the Coastal and Marine Geology Program to understand how natural forcings and anthropogenic modifications influence coastal ecosystems and their susceptibility to coastal hazards. Mobile Bay is a large drowned-river estuary that has been modified significantly by humans to accommodate the Port of Mobile. Examples include repeated dredging of a large shipping channel down the central axis of the bay and construction of a causeway across the head of the bay and at the foot of the bayhead delta. In addition to modifications, the bay is also known to have episodic periods of low oxygen (hypoxia) that result in significant mortality to fish and benthic organisms (May, 1973) . For this study a series of surface sediment samples were collected ( fig. 1 ). Surface benthic foraminiferal and bulk geochemical data provide the modern baseline conditions of the bay and can be used as a reference to changing environmental parameters in the past (Osterman and Smith, in press) and into the future. This report archives data collected as part of the Mobile Bay Study that may be used in future environmental change studies.
Data Collection and Processing

Collection of Surface Samples for Foraminiferal Analyses
A total of 14 sampling locations (maximum of 13 sites sampled for any one season) were chosen to capture the wide diversity of environments and salinity within the bay (for example, bayhead delta, interior sub-basin, and different marine influence) ( fig. 1, table 1 ). In order to understand seasonal variability in the foraminiferal population, surface sediments were collected with a van Veen grab sampler in September 2009 (11 stations), May 2010 (13 stations), and August 2010 (12 stations) (table  1) . Using a spatula, 11 to 35 cubic centimeters (cm 3 ) of the topmost surface sediment was collected and placed in two graduated centrifuge tubes (A and B) with a solution of ethanol and Rose Bengal. The sample tubes were shaken several times over the next 24 hours to ensure equal staining of organic tissue (cytoplasm) of the living or recently living foraminifera.
The stained samples were transferred to the U.S. Geological Survey Coastal and Marine Science Center foraminiferal laboratory in St. Petersburg, Fla., and were processed within 6 weeks of collection. The volume of the sediment was recorded using the volume gradation of the tube. The stained sediment samples were washed over a 63-micrometer (µm) sieve to remove fine-grained sediment (mud fraction). In some cases a second washing was necessary to disaggregate and remove additional mud fraction.
The > 63-µm fractions were oven dried at ≤ 60 C, then dry sieved at 125 m (Richwine and Osterman, 2012) .
In most cases, the entire >125-m fraction was spread across a 45-square, hole-punched tray. Each stained specimen was dropped through a hole in the punched tray onto a stationary 60-square micropaleontological slide placed in a cardboard cutout for later counting and identification. Each sample (up to six at each station) was picked and counted individually.
The dead (non-stained) surface foraminifera were also picked, identified, and counted in a manner similar to the stained samples. Because the dead assemblages were more abundant, these samples were split using a microsplitter to obtain approximately 300 specimens. Complete foraminiferal counts are published (Richwine and Osterman, 2012) . All faunal slides will be curated at the National Museum of Natural History, Smithsonian Institution, at the conclusion of the study.
Sample counts of the living and dead benthic foraminifers in each season were tabulated (Richwine and Osterman, 2012) . Using that data, the relative abundance of the five most abundant foraminiferal groups in Mobile Bay (Ammotium, Elphidium, Miliolids, Other Agglutinates, All Others) was calculated. Additional calculations were made of the relative contribution of three calcareous foraminiferal species (the PEB index = % Protononion atlanticum + % Epistominella vitrea + % Buliminella morgani) abundant in hypoxic areas of the Gulf of Mexico (Osterman, 2003) to ascertain the extent of hypoxic conditions in Mobile Bay. As the study progressed, we identified that the calcareous foraminiferal assemblage was being subjected to excessive carbonate dissolution (Osterman and Smith, in press). Therefore, we calculated the relative abundance of the agglutinated species Paratrochammina simplissima, whose distribution appeared to be similar to the PEB species.
Processing of Physical and Geochemical Data
Total Organic matter (TOM), total organic carbon (TOC), total nitrogen (TN), and bulk carbon and nitrogen stable isotopic signatures were measured on surface sediments to characterize the basic organic geochemical framework of Mobile and Bon Secour Bays. All sediment samples were dried at 60 C and were homogenized using a mortar and pestle. Percent organic matter in sediments was determined from mass change as a result of combustion (loss-on-ignition). A known mass of dried sediment (approximately 5-10 grams, g) was combusted at 450 C for 6 hours. The mass lost during combustion relative to initial sediment mass was used to estimate the fraction (or percentage when multiplied by 100) of organic matter in the sediments. The pooled standard deviation of replicates (25 percent of total dataset) was 4 percent. Stable isotopes ( 13 C and 15 N) and bulk content of organic carbon and total nitrogen (C:N) were also measured on dried surface samples. Each dried, homogenized sediment sample was preweighed in 5x9 millimeter (mm) silver capsules (Costech, Inc.) and fumigated with concentrated hydrochloric (HCl) acid for 4 to 6 hours to remove inorganic carbon (Harris and others, 2001) . Silver capsules were sealed and analyzed for 13 C and 15 N using a PDZ Europa ANCA-GSL elemental analyzer interfaced to a PDZ Europa 20-20 Isotope Ratio Mass Spectrometer (Sercon Ltd., Cheshire, U.K.) by the Stable Isotope Facility at the University of California, Davis (http://stableisotopefacility.ucdavis.edu/13cand15n.html). Every third sample was replicated to evaluate sample heterogeneity. Relative standard deviations of 13 C and 15 N on replicates (33 percent of total dataset) averaged 0.4 and 4.8 percent, respectively.
Construction of Maps
The 18 maps (figs. 1 -18) contained within the report were created at the U.S. Geological Survey Coastal and Marine Science Center in St. Petersburg, Fla. The data (tables 2 -4) were compiled using Microsoft Excel to include all foraminiferal, physical, and geochemical parameters collected. The spreadsheets containing the data were then uploaded into ESRI ArcCatalog, and the maps were built with ESRI ArcMap. Each map contained Mobile Bay bathymetry data obtained from the National Oceanographic and Atmospheric Administration's (NOAA) National Geophysical Data Center (NGDC), which was taken from NOAA's NGDC Web site (http://www.ngdc.noaa.gov/). The individual maps illustrate their respective geochemical / foraminiferal parameter for each sample site location. Details concerning the spatial distribution of the data are described in individual figure captions ( figs. 1 -18) . . Column graphs showing the density of living foraminifera as determined by the number of specimens stained in 1 cubic centimeter of sediment. Surface sediments were collected and saturated with a Rose Bengal and ethanol mixture to aid in differentiating "living" (stained) and "dead" (unstained) foraminifera. The columns are color coded to reflect different sampling trips and to capture annual variability. Each column defines living density. The y axis for each graph is at a maximum of 110 individuals per cubic centimeter and the origin is 0. Please note that some sites do not have three measurements (tables 2, 3, and 4).
Figure 8.
Column graphs showing the density of foraminifera as determined by the number of unstained (dead) specimens in 1 cubic centimeter of sediment. Surface sediments were collected and saturated with a Rose Bengal and ethanol mixture to aid in differentiating "living" (stained) and "dead" (unstained) foraminifera. The columns are color coded to reflect different sampling trips and to capture annual variability. Each column defines density. The y axis for each graph is at a maximum of 2,500 individuals per cubic centimeter and the origin is 0. Please note that some sites do not have three measurements (tables 2, 3, and 4). (table 2) . Surface sediments were collected and saturated with a Rose Bengal and ethanol mixture to aid in differentiating "living" (stained) and "dead" (unstained) foraminifera.
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MB09-G10 (table 3) . Surface sediments were collected and saturated with a Rose Bengal and ethanol mixture to aid in differentiating "living" (stained) and "dead" (unstained) foraminifera. (table 3) . Surface sediments were collected and saturated with a Rose Bengal and ethanol mixture to aid in differentiating "living" (stained) and "dead" (unstained) foraminifera. (table 4) . Surface sediments were collected and saturated with a Rose Bengal and ethanol mixture to aid in differentiating "living" (stained) and "dead" (unstained) foraminifera.
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Ammonia Elphidium Figure 15 . Column graphs showing the relative abundance of living PEB species (stained) at 14 sample sites. As a means to assess seasonal variations in water quality and its influence on the foraminiferal assemblages, the relative contribution of three calcareous foraminiferal species (the PEB index = percent per Protononion atlanticum + percent per Epistominella vitrea + percent per Buliminella morgani) abundant in hypoxic areas of the Gulf of Mexico was examined. Note not all sites were collected each season (table 2) . The highest stained percent of the PEB species occurs in the southernmost surface samples for several reasons. The southern sites have the deepest water and the greatest marine water exchange with the Gulf of Mexico, which allows these shelf species to live in the surface sediments in this area. Their occurrence indicates that oxygen is sometimes limited in Mobile Bay. Their absence from the remainder of the bay is probably a combination of reduced salinity and strong carbonate dissolution in Mobile Bay and should not be interpreted as lack of hypoxia in other areas on Mobile Bay (tables 2, 3,and 4). The y axis for each graph is at a maximum of 60 percent. Note not all sites were collected each season (table 2) . The highest stained percent of the PEB species occurs in the southernmost surface samples for several reasons. The southern sites have the deepest water and the greatest marine water exchange with the Gulf of Mexico, which allows these shelf species to live in the surface sediments in this area. Their occurrence indicates that oxygen is sometimes limited in Mobile Bay. Their absence from the remainder of the bay is probably a combination of reduced salinity and strong carbonate dissolution in Mobile Bay and should not be interpreted as lack of hypoxia in other areas on Mobile Bay (tables 2, 3,and 4). The y axis for each graph is at a maximum of 4 percent. Figure 17 . Column graphs showing the relative abundance of living Paratrochammina simplissima species (stained) at 14 sample sites. As a means to assess seasonal variations in water quality and its influence on an agglutinated species, the relative contribution of Paratrochammina simplissima was examined. Paratrochammina simplissima is an agglutinated shelf species that has been recently introduced into Mobile Bay. Note not all sites were collected each season (table 2) . The highest percent of stained specimens occurs in the southernmost surface samples where the PEB species indicate lowered spring and summer bottomwater oxygen (tables 2, 3,and 4). The y axis for each graph is at a maximum of 20 percent. (table 2) . The highest percent of unstained specimens occurs in the southernmost surface samples where the PEB species indicate lowered spring and summer bottom-water oxygen (tables 2, 3,and 4). The y axis for each graph is at a maximum of 20 percent. 
